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(54) Access method for CDMA mobile communication system 



(57) A mobile . communication system and its 
method, which uses a discrimination code specific to a 
mobile terminal as an discriminating signal for both of 
reverse channel and forward channel between a mobile 
terminal and a mobile communication network, are pro- 
vided. A mobile terminal includes a predetermined mod- 
ulating and demodulating code generator, and makes a 
call connection request through an access channel 
based on broadcast information from a base station. 



The call connection request contains an equipment 
number of the mobile terminal, and based on this equip- 
ment number, the network side device discriminates a 
code corresponding to this mobile terminal. The^base 
station modulates and demodulates a reverse channel 
and forward channel signals based on the discriminated 
code. '~ 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to a mobile com- 
munication system and a mobile communication 
method. More specifically, the invention relates to a 
mobile communication system and a^mobile communi- 
cati on method w here a discrimination icSgesp^fficTo a 
mogttg~lel^in^t^useo as a discrimination codelaTa 
Traffic channel of a forward channel and reverse channel 
transmitted between the mobile terminal and a mobile 
communication network. ftp* 

2. Description of the Related Art 

[0002] A well known system used in a mobile commu- 
nication network composed of a mobile switching 
center, a base station control equipment and base sta- 
tions is a mobile communication system which allows a 
mobile terminal to perform communications while mov- 
ing in a service area provided by each base station by 
being connected through a radio channel. 
[0003] Also, known as systems for multipl exing a radio 
channel between each base station and a plurality of 
mobile terminal sp, as to provide a multi-channel form 
, are FDMA (Frequency Division Multiple Access), TDM A 
(Time Division Multiple Access) andCDMA (Code Divi- 
^Hl^jgcAccpss) for t spectrumrspreading an infor- 
..rr^fion^y on a diffusing 

, code gattern composed of several tens of bits to several 
thousands of bits and then multiplexing the information 
bit in an identical frequency carrier wave. 
[0004] In such various multiple access systems, each 
multiplexed channel is discriminated based on a time 
slot in the case of the TDMA system; based on a fre- 
quency in the case of the FDMA system (based on a fre- 
quency hopping pattern if a frequency hopping system 
is employed); andibased;on^a;diffusing code pattem in r. 
<fi&iro@2S!^ and even if a number of 

communications exist under the environment of the 
same time, the same space and the same frequency, 
individual communications are separated from others 
and thus communications can be carried out without 
being influenced by others. 

[0005] For each of channels for performing such indi- 
vidual communications, an agreement is reached 
between a mobile terminal and a base station before 
communications are started, and thereafter communi- 
cations are continued properly according to a mutual 
agreement under an existing state. For example, for 
hand-over processing carried out whenia^moSileWrhi- " 
^naisfeasimiqved^ * 
gt^gfliiBygs^ a channel for performing 

communications with a new base station is newly 
decided as occasion demands, and the mobile terminal 



continues communications with the new base station of 
moving destination by using the decided channel. 
[0006] A prior art of such a mobile communication 
system will be described by taking an example of IS-95 
5 specification, which prescribes for a cellular mobile 
communication system using the CDMA system ir\ 
North America. 

[0007] For a so-called reverse channel, radio signal 
transmitted by a mobile terminal £nd received by a base 
to station, used for separating from a reverse channel sig- 
nal of another mobile terminal, modulation is performed 
by using, a diffusing code based on an equipment 
number specifically allocated to each mobile terminal. 
This equipment number is a 32 bit number allocated by 
15 a terminal manufacturer to eacrf mobile terminal, and 
includes a manufacturer discrimination code and a 
serial number for each manufacturer,* and this 32 bit 
number is a unique number. A diffusing code generated 
based on this equipment number has variations of 2 32 
20 (4.2 billion). 

[0008] On the other hand, a diffusing code for modu- 
lation performed for a forward channel, radio signals 
transmitted by a base station and received by a mobile 
terminal, is as follows. First, for means for discriminating 
25 each of a plurality of base stations exjsting in the mobile 
communication network, a group "of bbtairi&l by 
shifting PN (Pseudo Noise, pseudo random number 
group: 32768 chip length) by 64 chips is used as each 
base station signal diffusing code, and for means l or 
30 s eparating signals of different mobile te rminais in the 
same base siauon ir om one another , vvaishcode is . 
* used.j n othervwords^a signal ,transmjtted,trom;the bas e *^e* 
station^Syhe rro \ 
by^sing,these:two -kinds of Scrie s :(tose^a tip^ 
3 5^ -diffusing oode, and walsh codet "^ 7 . 

[0009r For performing communications between the 
mobile terminal and the base station by. the CDMA sys- 
tern, received signals respective! ^transmitted therefrom 
must be oppositSly-diffused for demodulation,- and dif- v 
40 fusing codes used for communications must be notif ied 
y to each other beforehand. Thtfsrit^^ 

described. - :.;;v^;,:. : 

[0010] First, after having entered a service area of a :: :rAr;/ 
certain base station, the rnobile terminal 
45 broadcast information of variou^Wnr^ 

station through a common channel, for which diffusing "'^ : : r 
codes are predetermined by jfte^s^ 
broadcast information contains diffu^gxodelnfo^ 
tion of an access channel used for accessing the base 1 - - 
so station, the mobile terminal which requests rSn : crjhh^^ u 
tion transmits a call connection request signal diffused 
and modulated based on the diffusing code thereof. In 
other words, a call connection request is made "through 
the access channel. Since the call connection request 
55 signal contains an equipment number of the mobile ter- 
minal, the base station which has been on standby and 
received the call connection request from the mobile 
terminal through the access channel can be notified of a 
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diffusing code used by the mobile terminal for a reverse 
channel based on the equipment number by referring to 
a data base of the base station control equipment or the 
mobile switching center. " 

[001 1] Then, the base station control equipment or the 5 
mobile switching center selects a traffic channel to be 
used by the base station from resources, and reports a ^ 
diffusing code (base station signal diffusing code andlf 
Walsh code) corresponding to the traffic channel allo-V 
cated to the requested call from the base station to the w 
mobile terminal. Accordingly, in the CDMA system, the 
diffusing code of the mobile terminal and the base'sta- 
tion used for communications are notified to each other, 
and receiving preparations are made 
[0012] Furthermore, in hand-over processing for is 
changing the base station to another during communi- 
cations, the mobile terminal is notified of a diffusing 
code used for a forward channel of a base station as a 
hand-over destination, which is allocated by the base 
station control equipment or the mobile switching 20 
center, and communications with the base station as the 
hand-over destination are also started. After the mobile 
terminal has moved sufficiently away from the base sta- 
tion as a hand-over origin, the communications with this 
base station are cut off to perform communications only 25 
with the base station as the hand-over destination. Such 
soft hand-over processing is a characteristic art of the 
COMA system. 

[001 3] As described above, a diffusing code for a 
reverse channel transmitted from the mobile terminal is & 
specific to each mobile terminal, Avhereas .a diffusing ,J 
code for a forward channel rtransmittedfrom the base * 
station to the mobile terminal is-differeht : 'fbr''eacri : base 
# station. Thus, for switching of a radio channel following 
the movement of the mobile terminal from a certain 35 
base station area to another base station area, switch- 
ing of a diffusing code for a reverse channel signal is not 
necessary, but regarding a diffusing code for a forward 
channel, it is necessary to select a forward channel dif- 
fusing code for a base station as an entering destina- 
tion, allocate the diffusing code and notify the mobile 
terminal of the same. 

[0014] Also, in the mobile terminal, it is necessary to 
receive traffic channel information used with a new base 
station for each movement between base station areas 
and form a speech channel which uses a new diffusing 
code. 

[0015] The above processing needs operations of 
channel selecting, message editing, message transmit- 
ting and message transmission confirmation receiving 
to the network side device which includes the base sta- 
tions, the base station control equipment and the mobile 
switching center, and operations of message receiving, 
message confirming, message transmission confirma- 
tion transmitting and speech channel forming to the 
mobile terminal, and thus from a system standpoint, 
influence of processing capability is given. 
[0016] Therefore, in the conventional mobile commu- 



nication system, since it was necessary to perform, for 
each movement of the mobile terminal between the 
base station areas, operations of message transmitting 
for specifying a diffusing code between the mobile ter- 
minal and the base station, confirming of transmission 
thereof, speech channel forming based on a new diffus- 
ing code, and so on, there was a problem of a load 
placed on processing capability. Especially, when the 
mobile terminal made repeated back and forth move- 
ment between the base station areas while performing 
packet communications, even if no transmitted burst 
data existed, only messages for channel allocation were 
passed around, which necessitated additional burden- 
some processing. Thus, a processing load placed in 
addition to the operations purely for communication pur- 
poses was a problem. 

SUMMARY OF THE INVENTION 

[0017] The present invention provides a mobile com- 
munication system and a mobile communication 
method where a discrimination code specific to a mobile 
terminal is used as a discrimination code for each of 
traffic channels of reverse channel and forward channel 
transmitted between the mobile terminal and a mobile 
communication network The invention provides a 
mobile communication system and a mobile communi- 
cation method, which enable the mobile terminal to con- 
scientiously use the same channel without switching to 
a new channel even during a hand-over operation. 
[0018] The present invention provides a mobile conv" 
munication system and a mobile communication 
method, which can eliminate, in the case of the CDMA 
system, the necessity of message transmitting and 
receiving between a base station and a mobile terminal 
following switching of a diffusing code^by^sing.a mobile 
difftisihgloodeiassa diffusing ^ccxJeiu^&for^tjgffic^ 

4Static&*oAthe*^ 
40 n^m^r^rseM^me\^an6 reduce *a ^ loadlfor the 
aboveprocessihg? L 
[0019] In the mobile communication system of the 
present invention for performing communications 
between a mobile terminal and a mobile communication " ! 
45 netwofjyncl^ bajs'e^ti6h¥ih^BiSe' *" 

^a^jksQnr^^ - 
gconngci^ 

50 ^[^J? 1 ^' 16 ^ 6 ^" 1 '^ 1 ' f a transmitting part foMrSn£hift^ : 
ting signals of a reverse channel based on a discrimina- 
tion code specified by the specific information provided 
for the mobile terminal; and a receiving part for receiv- 
ing signals of a forward channel based on a discrimina- 
55 tion code specified by the specific information provided 
for the mobilete^ 
wpMfiauaestawrinsiati 
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is contained in the call connection request signal 
received through the con :! channel, and extracting a 
discrimination code for specifying . each of the reverse 
channel and forward channel Tor the mobile terminal; a 
transmitting part for transmitting signals based on the 
discrimination code for specifying the forward channel, 
which is extracted by the translating part; and a receiv- 
ing part for receiving signals based on the discrimina- 
tion code for specifying the reverse channel, which is 
extracted by the translating part. 
[0020] The mobile terminal further includes a monitor- 
ing part for measuring, based on information regarding 
each of the base stations adjacent to one another, 
which is notified beforehand, a receiving level of radio 
signals emitted from each of the adjacent base stations, 
and then reporting a measured result to the base sta- 
tion. The mobile communication network further 
includes a hand-over control part for notifying a base 
station of the discrimination codes for respectively spec- 
ifying the reverse channel and forward channels used 
for communications with the mobile terminal, the base 
station being one where a receiving level of radio sig- 
nals emitted from each of the adjacent base stations, 
which is reported from the mobile terminal, reaches a 
predetermined value,, and then instructing starting of 
communications with the mobile terminal. 
[0021 J In the system for performing communications 
by the CDMA system, the mobile terminal includes a 
transmitting part for diffusing and modulating transmit- 
ted signals of a reverse channel going from the mobile 
terminal to a base station based on transmission diffus- 
ing code which is specified by specific information pro- 
vided for the mobile terminal; and a receiving part for 
oppositely-diffusing and demodulating received signals 
of a forward channel going from a base station to the 
mobile terminal based on a receiving oppositely-diffus- 
ing code which is specified by the specific information 
provided for the mobile terminal. The mobile communi- 
cation network includes a translating part for translating 
the specific information provided for the mobile terminal, 
which is contained in a call connection request signal 
received through a control channel, and extracting a dif- 
fusing code used for each of the reverse channel and 
forward channels for the mobile terminal; a transmitting 
part for diffusing and modulating transmitted signals 
based$r^the-^^ 

' ^ extracted by the extracting means; and 
a receiving part k^gggog^ 

fdiffasingrcSdeoM which is extracted 

[0022] In the mobile communication method of the 
present invention for performing communications 
between a mobile terminal and a mobile communication 
network including a plurality of ba^istatidnl'and^^se 



w 



15 



20 



25 



30 



35 



40 



45 



(1) transmitting a call cor ;ion request signal 
through a predetermined coiv.rol channel by adding 
specific information provided for the mobile termi- 
nal; 

(2) transmitting signals of a reverse channel going 
from the mobile terminal to each of the base sta-, 
tions based on a discrimination code which is spec- 
ified by the specific information provided for the 
mobile terminal; | 

(3) receiving signals of a forward channel going 
from each of the base stations to the mobile termi- 
nal based on a discrimination code which is speci- 
fied by the specific information provided for the 
mobile terminal; and 

(4) measuring, durjng.commu"nications, -a receiving 
level of radio signals emitted from each of the adja- 
cent base stations based on TriforrriatiorTregardirig 
the base station, which is notified beforehand, and 
then reporting a measured result to the base sta- 
tion. ... .". . *.". ' -.^ 



[0023] The method jn the mobile communication net- 
work includes the followings: 



so 



"55 



(1) translating the specific information provided for 
the mobile terminal, which is contained in the call 
connection request signal' deceived : through- : the 
control channel, and extracting a discrimination 
code for specifying each of the reverse channel and 
forward channels for the mobile terminal j ~ " 

(2) transmitting signals based on the extracted dis- 
crimination code which specifies the forward chan- 
nel; ■ r - 

(3) receiving signals based on the extracted dis- 
crimination code which specifies the reverse chan- 
nel; and ' .. . vv? ' ; 

(4) notifying a base station -of the discrimination 
codes for respectively specif ying the reverse chan- 
nel and forwfird channels for the mobile terminal , 
the base station being one where' a receivings-level 
of radio signals emitted from each d the adjacent 
base stations, which is reported -from lhe mobile - 
terminal, reaches a predetermined value, and then 
instructing starting of commuhlcatronY ^ witff 'tne 
mobile terminal. ' " : - • anc: - 

[0024] In the system for performing' corn^ 
by the CDMA system, the mobile terminal of tr^ mobile 
communication method of the present - invention 
includes the followings; ...... 

(1) transmitting a call connection request signal 
through a predetermined control channel by adding 
specific information provided for the mobile termi- 
nal; , 

(2) diffusing and modulating transmitted signals of a 
reverse channel going from the mobile terminal to a 
base station based on a transmission diffusing 
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code which is specified by the specific information 
provided for the mobile terminal ; 

(3) oppositely-diffusing and demodulating received 
signals of a forward channel going from a base sta- 
tion to the mobi|e .terminal based on a receiving 5 
oppositely<liffusing code which is specified by the 
specific information provided for the mobile termi- 
nal; and 

(4) measuring, during communications, a receiving 
level of radio signals emitted from each of the adja- io 
cent base stations based on information regarding 
the adjacent base station, which is notified before- 
hand, and then reporting a measured result to the 
base station.. 

15 

[0025] The method in the mobile communication net- 
work includes the followings; 

(1) translating the specific information provided for 
the mobile terminal, which is contained in the call 20 
connection request signal received through the 
control channel, and extracting a diffusing code 
used for each of the reverse channel and forward 
channel for the mobile terminal; 

(2) diffusing and modulating transmitted signals 25 
based on the extracted transmission diffusing code 
of the forward channel; 

(3) oppositely-diffusing and demodulating the 
extracted receiving oppositely-diffusing code of the 
reverse channel; and 30 

(4) notifying a base station of the reverse channel 
oppositely-diffusing code and the forward channel 
diffusing code for the mobile terminal, the base sta- f 
tion being pne.where a receiving level of radio sig- 
nals emitted from each of the adjacent base '35 
station^, which is reported from the mobile terminal, 
reaches a predetermined value, and then instruct- 
ing starting of communications with the mobile ter- 
minal. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

Fig. 1 is a block diagram showing a constitutional 45 
example ef a mobile communication system of the 
present invention. 

Fig. 2 is an operational sequence view illustrating 
an operation for deciding a diffusing code for each 
of reverse channel and forward channels based oh 50 
an equipment number of a mobile terminal, which is 
performed in the mobile communication system of 
the present invention. 

Fig. 3 (A) and (B) are conceptual views showing a 
state where each signal transmitted and received 55 
between the mobile terminal and a base station is 
diffused by using a terminal specific code. Fig. 3 (A) 
is a device connection constitutional example of the 



CDMA multiplex communication system, and Fig. 3 
(B) is an explanatory drawing showing reverse 
channel information and forward channel informa- 
tion modulated based on the diffusing code specific 
to the mobile terminal. 

Fig. 4 is a block diagram illustrating a hand-over 
operation. 

Fig. 5 is an operational sequence view illustrating a 
procedure for transmitting a diffusing code used for 
communication connection with another base sta- 
tion during the hand-over operation. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

[0027] Fig. 1 is a block diagram showing a constitu- 
tional example of a mobile communication system of an 
embodiment of the present invention. A mobile terminal 
1 includes a receiver 1 1 for receiving, through an 
antenna 10, a signal from a network side device 2 which 
includes a base station, a brc^dca^jnformation code, 
generator 14 for generating a broadcast information 
code predetermined corresponding to a. broadcast 
channel which receives broadcast information from-the 
.base station, and a code generator A for terminal spe- 
cific code 16 for generating a. terminal, specif kr code - 
> (e.g., diffusing code such as a PN signal or^the like) cor-' 
, responding to a forward channel. For a signal received 
by the receiver 1 1 , broadcast information or forward 
channel traffic information is oppositely-diffused and 
demodulated by using an oppositely-diffusing code gen- 
; erated by each code/generator. The mobile terminal i 
further includes a.code generator B fc^termirial-sp^cif ic 
^ code. 17 for generating a terminal specific code which is 
used for modulating a reverse channel signal to be 
transmitted, an access channel code generator 15. for 
modulating access channel information to be transmit- 
ted, a transmitter 12 for transmitting, thrp^hjuthe.\ 
^MQatlO, i signal which has been diffused and mod- 
ulated by using a diffusing code generated by^each 
code generator, and a control unit which is in ch$ge'df " 
control for the entire mobile terminal 1 . " ~ ; 

[0028] The network side device 2, specificaffy;the x 
base station includes a froadcaajnforma^ l 
<erator,24,for .generating broadcast ^rm^atjori;ccS& 
which is used for modulating a Ikjhal to be transrWtted r 
through a broadcast channel, a code generator! ARor 1 
terminal specif ic code 27 for generating* termin^P^-- 
coif ic code which ^us^gr^ : 
■nd. signal to be tran^m^Tand alfansmrtter £^fbr f 
transmitting, through an antenna 20. a signal which has~ : 
been diffused and modulated by using^diff using' cede 
i generated by each code generator. The base station 
further includes a receiver 21 for receiving signals trans- 
mitted by the mobile terminalj Ahrougfcthe antenna 20. 

a5S§^^^^§c^pr^c|etermined corresponpjing to 
an^ac^ess channel*wW^ 
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from the mobile terminal 1, and a code generator B for 
terminal specific code 26 for generating a terminal spe- 
cific code corresponding to a reverse channel. For a sig- 
nal received by the receiver 21, access information or 
traffic information is oppositely-diffused and demodu- 5 
lated by using an oppositely-diffusing code generated 
by each code generator. Further, the network side 
device 2 comprises a control unit 23 which is equivalent 
to a base station control equipment or a mobile switch- 
ing center. w 

[0029] With the above constitution, in the mobile ter- 
minal 1 and the network side device 2 (base station), a 
signal transmitted from the mobile terminal to the base 
station and a signal transmitted from the base station to 
the mobile terminal are respectively diffused by using a is 
terminal discrimination code specific to the mobile ter- 
minal 1. 

[0030] Fig. 2 is a flow chart showing flows of a control 
signal transmitted and received between the mobile ter- 
minal 1 and the network side device 2 in the mobile 20 
communication system of the present invention and a 
control operation of each device before call setting. 
[0031] Described next by referring to Figs. 1 and 2 is 
an operation of the present invention which uses a dis- 
crimination code specific to the mobile terminal as a dis- 25 
crimination code for a traffic channel of a reverse 
channel and forward channel signal transmitted and 
received between the mobile terminal and a mobile 
communication network. 

[0032] The base station comprised in the network side 30 
device 2 always informs, by using its own broadcast 
channel, the mobile terminal 1 located in a base sta- 
tion's own service area of information necessary for call 
control or the like. Since a diffusing code used for this 
information channel is predetermined, a mobile terminal 35 
moving into the service area of the base station or a 
mobile terminal switched ON in this service area is ena- 
bled to receive broadcast information by using a diffus- 
ing code generated by the broadcast information code 
generator 1 4. Accordingly, upon having received broad- 40 
cast information (200) transmitted from the base station, 
the mobile terminal discriminates, by the control unit 13, 
access channel information necessary for performing 
communications with the base station (201). 
[0033] The mobile terminal 1 , which makes a calling 4s 
request, transfers^diffusing code information of the dis- 
criminated access channel from the control unit 13 to 
the access channel code generator 15, modulates a call 
connection request signal (202) based on the diffusing 
code of the access channel, and then transmits the so 
modulated signal to the base station. This call connec- 
tion request signal contains an equipment number of 
the mobile terminal. 

[0034] The base station is on standby for receiving ai 
control signal from the mobile terminal through the ss 
access channel*and after receiving the call cbhngctidrf 
request the base station' transferror ^obtairtng chan- * 
nel allocation of a traffic channel >use$J for communica- 4 



tions, the call connection request to the control unit 23 
as the base station control equipment or the mobile 
switching center (203).- The control unit 23 retrieves the 
equipment number of the mobile terminal contained in 
the call connection request in* a database , and discrimi- 
nates' a mobile diffusing code gjgy^corresponding to 
the equipment numbe r for each of rev erse and forw ard 
channels (2Q4T 2Q5). The discriminated diffusing codte 
specmc to tne mobile terminal i^ notified from the con- 
trol unit 23 to the base station, a mobile diffusing code 
for each of reverse/forward channels is set in each of 
the receiving code generator B for terminal -specific 
code 26 and the transmitting code generator A for termi- 
nal specific code 27 which are included in the base sta- 
tion, and then communication preparation is completed 
(206). 

[0035] After completion of the communication prepa- 
ration, the base station transmits a signal for reporting 
call connection reception through the broadcast chan- 
nel to the mobile terminal 1 (207): Since this signal for 
reporting the call connection reception contains the 
equipment number of the mobile terminal which has 
made the calling request, only the -mobile-terminal hav- 
ing the above equipment numbeFrecognNzes this signal 
(208). After having been informed of the completed 
preparation for receiving a call ih the network side 
device, the mobile terminal transmits receiving "confir- 
mation of the call connection reception report through 
the access channel to the base station (209). 
[0036] With the above control operation, preparation 
is performed for starting communications between the 
mobile terminal 1 and the network side device 2, arid 
the communications are executed through the" traffic 
channels. At this time, in the mobile terminal side, the 
diffusing code predetermined for the mobile terminal is 
used for transmitting and receiving and, in the network 
side device, the diffusing code specific terminal equip- 
ment which was discriminated during the call setting is 
also used. Accordingly, with the mobile communication 
system of the present invention, even in the forward ; 
channel for transmission from tftff~i£^ r ste^ 
mobile terminal, communicatiohs cari be ^peifoh^ed by : 
using the diffusing code specif kHo the mobile terminal 
which makes a call connection request ' ""' " : fh 
[0037] Fig. 3 (A) is a device connection cbn^Kuiional 7 
example of the above CDMA multiplex c^muriicatiorr 
system, and Fig. 3 (B) is an expiratory drawing 
ing reverse channel information; and "forward cha 
information modulated based orrthe diffusing code spe- 
cif ic to the mobile terminal. ' ' ;a ' :: " 

[0038] Each of signals transmitted from the base sta- 
tion (BS1) 200 and the base station (BS2) 300 to the 
mobile terminal 100 is diffused and modulated by using 
the diffusing code specific to the mobile terminal 100 as 
a communication opponent. Acc<£dingly, the mobile ter- 
minal 100 always performs signal modulation (spread 
spectrum modulation) and demodulation (spread spec- 
trum demodulation: opposite diffusion). Specifically, as 
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shown in Fig. 3 (B), user information (reverse channel 
information) transmitted from the mobile terminal (MS) 
100 to each of the base stations (BS1) 200 and (BS2) 
300 is modulated based on the diffusing code specific to 
the mobile terminal (MS) 100. Similarly, user informa- 
tion (forward channel information) transmitted from 
each of the base stations (BS1) 200 and (BS2) 300 to 
the mobile terminal 100 is modulated based on the dif- 
fusing code specific to the mobile terminal (MS) 100. 
[0039] Described next by referring to Figs. 4 and 5 is 
an operation performed at hand-over time when the 
mobile terminal is moved into a service area of a differ- 
ent base station. In the description below, the mobile 
terminal will be referred to as MS; the base station as 
BS; and the base station control equipment as BSC. 
[0040] Fig. 4 is a block diagram showing a state where 
MS is located in the base station area of BS2, and BS1 , 
BS3 and BS4 are located adjacently to BS2. In the 
drawing, it is assumed that MS is moving in an arrow 
direction. Fig. 5 is a sequence view showing a flow of 
processing performed by the network side device (BS, 
BSC or the like) and MS during a control operation for 
performing hand-over processing under the initiative of 
the mobile terminal. 

[0041 ] MS engaged in communications with BS2 peri- 25 
odically receives radio signals emitted from adjacent 
BS1 ( BS3 and BS4 based on adjacent BS information 
contained in broadcast information received from BS2, 
measures a radio state between MS and each adjacent 
BS, and reports the radio state by transmitting a meas- 30 
uring result to BS2. BS2 reports the radio state by trans- 
mitting, to BSC, data representing the radio state 
between MS and each adjacent BS which has been 
transmitted from MS. 

[0042] Upon having received the report of, the radio 35 
c state. between; MS and each a^acerrtrBS^m MS 
through iBS2^BSC performs ^determ^^^ 
whetheothe ; . radio state between MS'anci ^each-BS is 
t proper#nfothetfA^ 

oBS^is proper Then, BSwhkMias reacheclia'predeter^y^^^ i 
.mined^receiving level and has :beehiaetermine<Rb : be * 
; proper forestalling communications is decided„as a new 
t BS .rar^date for communications? In this exampleT BS1 
* and.BS3.are set as candidates, 45 
[0043] BSC transmits, to BS1 and BS3 determined as 
proper ^candidates for starting communications, a diffus- 
Wrf^SM^^-^ reverse arid forward runnels spe- 
cific ; to ^MS, -.which is currently _*Msed^„by-.MS *for 
commujiicatipns with BS2, and causes BSIiand BS3 to so 
be active for MS 

^ [0044] T^JS^ach of.BSl and BS3 : prepares a diffus- 
^ng cc^j^^revfrse channel signal to be received from 

' MS>and^^using i code of a forward channel signal to 
be^wjBrrttted'tp MS. On the other harKj,^ 55 



cative state with BS1 and BS3 without performing any 
new control operations. 

[0045] A dotted arrow line in Fig. 5 represents exist- 
ence of a radio burst, and a communicative state of 
5 each of BS1, BS2 and BS3 with MS is shown. In this 
state, BSC is placed in a site diversity state, and {or 
reverse channel signals, a best signal can obtained by 
selecting one from signals which are transmitted from 
each of BSs. Accordingly, thej above state is now con- 
10 sidered as one of characteristics of the CDMA commu- 
nication system, which enables a good communication 
quality to be maintained. 

[0046] From the communication state of MS through 
three BSs, the radio state between MS ancTeach BS is 
15 changed following movement t>f MS, communications 
with BS for which a receiving level of MS takes a prede- 
termined value improper for communications are 
sequentially cut off, and in the end, communications 
only with BS. within whose service area MS is newly 
20 located, are continued. 

[0047] As described above, by using the diffusing 
code specific to the mobile terminal not only for the 
reverse channel but also for the forward channel, when 
the mobile terminal is moved between the base statioh 
areas, it is not necessary for the base station to specify 
a diffusing code for communications with a new base 
station for the mobile terminal. Accordingly the neces- 
sity of transmitting a message between the mobile ter- 
minal and the base station following ; switching of 
diffusing codes is eliminated,*and especially a process- 
ing load on the mobile terminal can be reduced ; 
[0048] As apparent from the foregoing, with the mobile 
communication system and the mobile communication 
method of the present invention, a reverse channel for 
transmitting signals from the mobile terminal to the 
mobile communication network and a forward channel 
for transmitting signals from the mobile communication 
network to the mobile terminal can be specified by using 
a discrimination code specif kf©-the mobile terminal. 
Accordingly, in the mobile terminal, even if a base sta- 
tion as a communication opponent is changed to 
another, it is only necessary to maintain the currently 
used traffic channel, and thus the necessity of message 
transmitting and receiving between the mobile terminal 
and the mobile communication network following chan- 
nel switching can be eliminated and a joad placed on 
the mobile terminal can be reduced. 
[0049] The foregoing embodiment was described 
based on the case of performing communications in the 
CDMA multiplex communication system. But a technical 
field of the present invention should not be limited to 
this, and the invention can be applied to any of systems 
which specify reverse channel and forward channel 
radio signals by using a discrimination code specific to 
a mobile terminal. For exampJet in the case of a commu- 
nication system which uses frequency hopping, reverse 
channel and forward channel radio signals may be 
specified by using a hopping pattern specific to a mobile 
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terminal as a frequency hopping pattern. 
Claims 

1. A mobile communication system having a plurality 5 
of base stations, the mobile communication system 
changing a base station for performing communica- 
tions with a mobile terminal following movement of 
said mobile terminal, the mobile communication 
system comprising: 10 

a traffic channel discriminating unit character- 
ized in that a discrimination code for specifying 
a reverse channel for transferring a signal from 
said mobile terminal to each of said base sta- 75 
tions and a discrimination code for a forward 
channel for transferring a signal from each of 
said base stations to said mobile terminal are 
respectively specified based on specific infor- 
mation prbvlded"for said mobile terminal. 20 

2. A mobile communication system in which a mobile 
terminal performs communications with a mobile 
communication network including a plurality of base 
stations and a base station control equipment, the 25 
mobile communication system comprising: 

said mobile terminal comprising: a transmitting 
part for transmitting signals of a reverse chan- 
nel from said mobile terminal to each of said 30 
base stations based on a discrimination code 
specified by specific information provided for 
said mobile terminal; and a receiving part for 
receiving signals of a forward channel from 
each of said base stations based on said dis- 35 
crimination code specified by said specific 
information provided for said mobile terminal; 
and 

said mobile communication network compris- 
ing; a translating part for extracting a discrimi- 40 
nation code for specifying each of reverse 
channel and forward channels for said mobile 
terminal based on said specific information 
provided for said mobile terminal, which is 
received before starting communications 45 
througrusaid traffic channels; a transmitting 
part for transmitting signals based on said dis- 
crimination code which specifies said forward 
channel extracted by said translating part; and 
a receiving part for receiving signals based on so 
said discrimination code which specifies said 
reverse channel extracted by said translating 
part. 

3. A mobile communication system in which a mobile 55 
terminal performs communications with a mobile 
communication network including a plurality of base 
stations and a base station control equipment, the 



mobile communication system comprising: 

said mobile terminal comprising; a call connec- 
tion requesting part for transmitting through' a 
predetermined controLchannel, a call connec- 
tion request signal by adding specific informa ; 
tion provided for said mobile terminal; a 
transmitting part for transferring signals of a 
reverse channel from ^aid mobile terminal to 
each of said base stations based on a discrim- 
ination code specified by said specific informa- 
tion provided^ for said mobile Terminal; anda 
receiving part for receivingsignal^ofa forward 
\ channel from each of said base stations to said 
mobile terminal based . bn said discrimination 
code specified by said specific information pro-* 
vided for said mobile terminal; and 
said mobile communication network compris- 
ing; a translating part for translating said spe- 
cific, information provided for said mobile 
terminal, which it contained in said call connec- 
tion request signal received through said con- 
trol channel; and extracting a discrimination 
code for specifying each of said reverse chan^ 
nel and forward channel for said mobile termi- 
nal, a transmitting part for trahsrriittihg sigriate 
based on said discrimination code which spec- 
ifies said forward channel extracted by said 
translating part, and a receiving part for receiv- 
ing signals based on said discrimination code 
which specifies said reverse channel extracted 
by said translating part. y 

4. A mobile communication system according to clam 
3, wherein; 

said mobile terminal further comprising a mon- 
itoring part for measuring,, based on informa- " 
tion regarding each 6T~said base " stations r 
adjacent to one another, which is notified 
beforehand, a receiving level of radio . signals- : 
emitted from each of said base; stations adja- - 
cent to one another, and then reporting said 
measured receiving level to said : ba$e : $tat!pnf" T; 
and 

said mobile communication neiwork : further. ~ 
comprising a hand-over control part 'fprJhotify-y ' 
ingja base.station of said_disaiminat1)^^e ?: " 
for specifying each of said reverse channel and 
forward channel for said "mobileTerml^ 
base station being one where a receiving level 
of radio signals emitted from each of said adja- 
cent base stations, which is reported from said 
mobile terminal, reaches a predetermined 
value, and then instructing starting of commu- 
nications with said mobile terminal. 



5. A mobile communication system in. which a mobile 
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terminal device performs communications with a 
mobile communication network including a plurality 
of base stations and a base station control equip- 
ment by a CDMA system, the mobile communica- 
tion system comprising: 5 

said mobile terminal comprising; a call connec- 
tion requesting part for transmitting, through a 
predetermined control channel, a call connec- 
tion request signal by adding specific informa- w 
tion provided for said mobile terminal; a 
transmitting part for diffusing and modulating a 
transmitting signals of a reverse channel trans- 
mitted from said mobile terminal to each of said 
base stations based on a transmission diffus- 75 
ing code specified by said specific information 
provided for said mobile terminal; and a receiv- 
ing part tor oppositelynjiffusing and demodulat- 
ing received signals of a forward channel 
transmitted from each of said base stations to 20 
said mobile terminal based on a receiving 
oppositely<iiffusing code specified by said spe- 
cific information provided.for said mobile termi- 
nal; and 

said mobile communication network compris- 25 
ing; a translating part for translating said spe- 
cific information provided for said mobile 
terminal, which is contained in said call con- 
nection request signal received through said 
control channel, and extracting a diffusing code 30 
used for each of said reverse channel and for- 
ward channel for said mobile terminal; a trans- 
mitting part for diffusing and modulating 
transmitted signals based on said forward 
channel transmission diffusing code extracted 35 
by said translating part; and a receiving part for 
oppositely-diffusing and demodulating 
received signals based on said reverse chan- 
nel receiving oppositely-diffusing code 
extracted by said translating part. 40 

A mobile communication system according to claim 
5, wherein; 

said mobile terminal further comprising a mon- 45 
itoring^part for measuring, based on informa- 
tion regarding each of said base stations 
adjacent to one another, which is notified 
beforehand, a receiving level of radio signals 
emitted from each of said adjacent base sta- so 
tions, and then reporting said measured receiv- 
ing level to said each of base stations; and 
said mobile communication network further 
comprising a hand-over control part for notify- 
ing a base station of said oppositely-diffusing 55 
and diffusing codes for said reverse channel 
and forward channel for said mobile terminal, 
said base station being one where a receiving 



level of radio signals emitted from each of said 
adjacent base stations, which is reported from 
said mobile terminal, reaches a predetermined 
value, and then instructing starting of commu- 
nications with said mobile terminal. 

7. A mobile communication method in which a mobile 
terminal performs communications with a mobile 
communication network irjicluding a plurality of base 
stations and a base station control equipment, the 
method comprising: 

in said mobile terminal; transmitting signals of 
a reverse channel going from said mobile ter- 
minal to each of said base stations based on a 
discrimination code specified by specific infor- 
mation provided for said mobile terminal; and 
receiving signals of a forward channel going 
from each of said base stations to said mobile 
terminal based on a discrimination code speci- 
fied by said specific information provided for 
said mobile terminal; and 
in said mobile communication network; extract- 
ing a discrimination code for specifying each of 
said reverse channel and forward channel for 
said mobile terminal based on said specific 
information provided for said mobile terminal, 
which is received before starting of communi- 
cations through said traffic channels; transmit- 
ting signals based on the extracted 
discrimination code which specifies said for- 
ward channel; and receiving signals based on 
the extracted discrimination code which speci- 
fies said reverse channel. 

8. A mobile communication method in which a mobile 
terminal performs communications with a mobile 
communication network incjyding a plurality of base 
stations afid a base station control equipment, the 
method comprising: 

in said mobile terminal; transmitting a call con- 
nection request signal through a predeter- 
mined control channel by adding specific 
information provided for said mobile terminal; 
transmitting signals of a reverse channel going 
from said mobile terminal to each of said base 
stations based on a discrimination code speci- 
fied by said specific information provided for 
said mobile terminal; and receiving signals of a 
forward channel going from each of said base 
stations to said mobile terminal based on a dis- 
crimination code specified by said specific 
information provided Jpr said mobile terminal; 
and . " 

in said mobile communication network; trans- 
lating said specific information provided for said 
mobile terminal, which is contained in said call 
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connection request signal received through 
said control channel; extracting a discrimina- 
tion code for specifying each of said reverse 
channel and forward 'channel for said mobile 
terminal; transmitting signals based on said 5 
extracted discrimination code which specifies 
said forward channel; and receiving signals 
based on said extracted discrimination code 
which specifies said reverse channel. 

w 

A mobile communication method in which a mobile 
terminal performs communications with a mobile 
communication network including a plurality of base 
stations and a base station control equipment, the 
method comprising: 75 

in said mobile terminal; transmitting a call con- 
nection request signal through a predeter- 
mined control channel by adding specific 
information provided for said mobile terminal; 20 
transmitting signals of a reverse channel going 
from said mobile terminal to each of said base 
stations based on a discrimination code speci- 
fied by said specific information provided for 
said mobile terminal; receiving signals of a for- 25 
ward channel going from each of said base sta- 
tions to said mobile terminal based on a 
discrimination code specified by said specific 
information provided for said mobile terminal; 
and measuring, during communications, a 30 
receiving level of radio signals emitted from 
each of said base stations adjacent to one 
another based on information regarding each 
of said adjacent base stations, which is notified 
beforehand, and then reports a result of said 35 
measuring to each of said base stations; and 
in said mobile communication network; trans- 
lating said specific information provided for said 
mobile terminal, which is contained in said call 
connection request signal received through 40 
said control channel; extracting a discrimina- 
tion code for specifying each of said reverse 
channel and forward channel for said mobile 
terminal; transmitting signals based on said 
extracted discrimination code which specifies 45 
said forward channel; receiving signals based 
on said extracted discrimination code which 
specifies said reverse channel; notifying a base 
station of said discrimination code for specify- 
ing each of said reverse channel and forward so 
channel for said mobile terminal, said base sta- 
tion being one where a receiving level of radio 
signals emitted from each of said adjacent 
base stations, which is reported from said 
mobile terminal, reaches a predetermined 55 
value; and instructing starting of communica- 
tions with said mobile terminal. 



10. A mobile communication method in which a mobile 
terminal performs communications with a mobile 
communication network including a plurality of base 
stations and a base station control equipment by a 
CDMA system, the method comprising: 

in said mobile terminal; transmitting a call con- 
nection request signal through a predeter- 
mined control channej by adding specific 
information provided for said mobile terminal; 
diffusing and modulating transmitted signals of 
a reverse channel going from said mobile ter- 
minal to each of said base stations based on a 
transmission diffusing code specified by said 
specific information provided for said mobile 
terminal; oppositely-diffusing and demodulat- 
ing received signals of a forward channel going 
from each of said base stations to said mobile 
terminal based on a receiving oppositely-dif- 
fusing code specified by said specific informa- 
tion provided for said, mobile terminal;; 
measuring, during communications, a receiv- 
ing level of radio signals emitted from each of 
said base stations adjacent to one another 
based on information regarding each of said 
adjacent base stations, which ~ is : notified 
beforehand; and reporting a result bf said 
measuring to each of said base stations; and 
in said mobile communication network; 'trans- 
lating said specific information provided for said 
mobile terminal, which is contained in said call 
connection request signal received through 
said control channel; extracting a diffusing 
code used for each of said reverse channel.and 
forward channel for said mobile terminal; diffus- 
ing and modulating transmitted signals based: 
on said extracted forward channel transmission 
diffusing code; opp osite ly-diffusing:, -and - 
demodulating received signals based on said 
extracted reverse channel receiving oppositely- 
diffusing code; notifying a base statfonoofisaid? 
oppositely-diffusing code for said*everseehan~ 
nel and said diffusing code for- said forward 
channel for said mobile terminal, isaid base ista- 
tion being one where a receiving^level 'Otiradio-;- 
signals emitted from each of said adjacent '~ 
base stations, which is reported from "said": 
mobile terminal, reaches a predetermined 
value; and instructing starting of -communica- 
tions with said mobile terminal. -■ . u: 
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(54) BASE STATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the number of 
mobile stations which are simultaneously connected to a 
base station by individually receiving an access signal 
transmitted from a mobile station device by means of 
respective sectors, comparing the wave detecting 
outputs and selecting the sector being suitable for 
communication. 

SOLUTION: The mobile station 109 reports the ratio Rtp 
of outgoing traffic channel reception power as against a 
pilot signal reception power to a base station at regular 
intervals. Inlhe meantime, when the base station 103 
monitors the power ratio Rtp so as to observe that the 
power ratio Rtp becomes equal to below a certain 

threshold value, the reception power is observed - '— ~ •' 

concerning the other two sectors and the sector where max. reception power is obtained is 
searched. The base station 103 adds receiving signals concerning mc>re than two sectors so 
as to execute max. ratio synthesization. The base station 103 stops link exchange about the 
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